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Advanced Information
RRAUS « Internal support for SCbus clock
< Multi-time slot switching capability fallback
for N x 64K channels (N = 1to 32). + Built-in SCbus message bus
< Architecture optimized for the call interface
processing environment: SCSA™, < Supports both Intel®and Motorola®
PEB™, or MVIP™ compatible. processor interfaces
« Two software selectable expansion « 68-pin PLCC package
bus formats:
< 5vCMOS technology
« SCbus™/ST-BUS™
- PEB
» Two software selectable local bus
formats:
« ST-BUS
- PEB
« Enhanced input hysteresis threshold.
¢ 32 x 2048 channel switch
« Serial or parallel access to the SCbus.
0.995 [25.27]0
MG Rx data GLKFAIL& GLKFAIL 0.985 [25.02)
MG Tx data ES Me ~«——0.800[20.32] REF—‘
registers 1 — b
icropr " I Micro- Parallel 0.995 [25.27]0 E
oo 810 o] i = osss fzs.c2 ; /— PIN 10
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A] 1] J ¥ i
si_ |, Local Switch | Expansion |, Expansion Serial Bus i
s0 "——| Interuf:ce Matrix |<—'.| Int:ruf:ce |—_ __l_ i
T 7
Clock in l—'—| | ]
Clock Out Timing Expansion Clock Qut 0.048[1.22]0
o 0.042[1.0710
0.056[1.42]0
0.042 [1.07] 0.130 [3.30]0
{ i 0.090 [2.29]
Block Diagram P Ei:?g}u T h

Package Mechanical Drawing
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OBV The external-to-local bus switch con- The advantages of modes with

The SC2000 is a custom VLSI circuit
optimized for use in the call processing
environment. The SC2000 provides a
cost-effective means of implementing
the interface between a high speed
internal TDM bus and an external
(expansion) TDM bus. Internal buffer-
ing allows the exchange of data between
TDM buses of different speeds and
architectures.

The SC2000 supports two external bus
formats; SCbus/ST-BUS and PEB,

and two internal bus formats; SCbus/
ST-BUS and PEB. It is compatible with
SCSA, PEB, or MVIP requirements.
SCbus operation is also compatible
with the Siemens PCM Highway.

The switching function and operational
configurations of the SC2000 are fully
software programmable. The processor
bus interface is pin configured, allowing
ease of use with a wide variety of indus-
try-standard CPUs.

CESCHPTION

The primary function of the SC2000 is
to exchange digital data between the
time slot on the local bus and the time
slot on the expansion bus . A micropro-
cessor interface allows the host CPU to
define the time slots and serial streams
between which the data is exchanged.

Sus/SFBBEMode

In SCbus mode the serial streams of the
external bus can be programmed to
operate at 2.048 Mbps, 4.096 Mbps or
8.192 Mbps. The local bus will always
operate at 2.048 Mbps.

The local-to-external bus switch con-
nection is defined by the contents of the
destination routing memory. There are
32 destination routing memory loca-
tions, one corresponding to each time
slot of the local bus. The data stored in
the destination routing memory selects
the time slot and serial stream of the ex-
pansion bus to which the local bus input
(SI) will be connected.

nection is defined by the contents of the
source routing memory. There are 32
source routing memory locations, one
corresponding to each time slot of the
local bus. The data stored in the source
routing memory selects the time slot and
serial stream to which the local bus out-
put (SO) will be connected.

Writing data into the routing memories
is synchronized with the SCbus timing
so that routing data is only changed on
frame boundaries.

All serial data is buffered in holding reg-
isters. The entire contents of the holding
register are transferred to the output
registers on frame boundaries. This
architecture introduces a constant
one-frame delay through the switch.
This constant delay allows bundled
time slots to be switched.

PEBMode

In PEB mode the serial streams of the
external bus and the local bus may be
selected to run at either 1.544 Mbps
or 2.048 Mbps.

‘When PEB mode is selected, one of four
PEB configurations may be used:

1. PEB resource mode, without
switching.

2. PEB network mode, without
switching.

3. PEB resource mode, with switching.
4. PEB network mode, with switching.

When switching is not selected the serial
data is simply buffered between the local
bus and the PEB. This maintains the
data position relative to the multi-frame
sync and allows robbed-bit or CAS
signals to propagate transparently.

When switching is selected the serial
data is transferred between the local and
PEB buses via the switching matrix. The
one-frame delay that occurs requires
that robbed-bit or CAS signals be
handled specially.

switching are:

« Timing delays between the local and
PEB bus are decoupled by the switch
matrix

« The local bus can access all PEB data
lines (SERR, SERT, and L, SERT)

« SO can be set to high impedance
on frame boundaries, allowing a
bi-directional local bus to be
implemented

Non-switching modes are the only con-
figurations that support an interface
to an asynchronous PEB.

CPUData Switching

In addition to switching local bus serial
data to and from the external bus, the
SC2000 also allows the CPU to write
data directly to the external bus. The
chip provides a frame-sync generated
interrupt which enables a group of
time slots to be accessed from the

same frame.

Inter nal Bus Data Switching

The Source Routing Memory Local
Connect Enable selects the switching
of data from any SI time slot to any SO
time slot. This operation introduces a
constant two-frame delay, as the data
passes through the switch twice.

Loopback Mode

The SCbus Loopback Mode electrically
isolates the SC2000 from the external
bus but still allows access to the local
bus. This mode is intended for isolating
the board from the external bus while
diagnostic tests are being run. A
CLK_IN source is required for this
mode. The recommended CLK_IN
frequencies are 2.048 MHz, 4.096
MHz, 8.192 MHz, 16.384 MHz, or
32.768 MHz.




wisiD

Technology

Cata Sheet

2000 Lhiver sa Tineslat Inter change

Additional Feetures

The SO output may be set to high im-
pedance on frame boundaries by setting
the Source Routing Memory Switch
Output Enable Bit. This allows outputs
from multiple devices to be connected
to a common line. The SO signal may
also be configured as an open collector
output.

The data sample position of both local
and external buses is selectable between
50% and 75% of the bit width.

Advanced Information

Logical and Physical Pinout Diagrams

$C2000

24 | D7 INT |
20| D6 o

27 | Ds (CLKT)SCLKx2* |
29 | D4 (FSYNCT)SCLK |
30 | D3 (MSYNCT)RSRVD |
31 | D2 (SERT) FSYNC* |
32 | D1 (SIGT)CLKFAIL |
33 _ | Do (LCLKT)SD_O |
o (LFSYNCT)SD_1 |
37 | A1 (LLMSYNCT)SD_2 |
38 __| A0 (LTSx9SD3 |
o o (LSERT)SD_4m |
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o o SILFS |
o o SOMS |
o o sims |
o o

3 | s so |
o o

54 _ | ™0 RXD |

PLCCE8
o
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AN DOECHPTION
PnNare Input/Cutput Bin Number Pin Description
DO0-D_7 o] 33, 32, 31, 30, Databus.
29,27,26,24 These bi-directional, tri-state lines are the SC2000’s interface to the CPU data bus.
AO0A1 38,37 Address bus. Theseinputs select theinternal register used by a read or write operation. Normally connected to CPU address lines
A0 and A1 in 8-bit CPU systems, or A1 and A2 in 16-bit CPU systems.
cs | 23 Chip Select. This active low input selects the chip for a read or write operation.
I* | 17 Bus Interface Mode Select. This input selects Intel- and Motorola-type data bus interface configurations.
0= Intel. 1 = Motorola.
RD* 22 [* =0. Read
or This active low input enables the data bus drivers to drive the CPU data bus with the contents of theinternal register selected by
AOadA 1.
STRB* [* =1. Strobe
During a read operation a low on this input enables the data bus drivers to drive the CPU data bus with the contents of the internal
register selected by A 0 and A_1. During a write operation datais transferred from the CPU data bus to the register selected by
A O0and A 1onalow to high transition of this signal.
WR* 20 [* =0. Write
or During a write operation data is transferred from the CPU data bus to the register selected by A 0 and A 1 on alow to high
transition of this signal.
RwW* [* =1. Read/Write
This input selects between a write operation (R’'W* = 0) and a read operation (R'W* =1).
RESET 18 Reset.
This active high input forces all outputs to tri-state, and resets the SC2000 chip.
CLK_IN | 50 Local clock input.
SYNC_IN | 52 Local sync input.
Sl | 39 Serial input.
Local serial bus datainput line.
SO 0 43 Serial output.
Local serial bus data output line.
TXD 54 Transmit Data.
SCbus Message Bus transmit data inpuit line.
INT 0 35 Interrupt Request.
Active high interrupt request output line.
SCLKx2" or 110 55 Register bit C_4 = 0. SCbus System clock x 2.
CLKT | Register bit C_4 = 1. PEB Transmit clock.
SCLK or 110 57 Register bit C_4 = 0. SCbus System clock.
FSYNCT | Register bit C_4 = 1. PEB Frame sync.
RSRVD or | 58 Register bit C_4 = 0. SChus Reserved.
MSYNCT | Register bit C_4 = 1. PEB Transmit multi-frame sync.
FSYNC* or 110 59 Register bit C_4 = 0. SCbus Frame sync.
SERT | Register bit C_4 = 1. PEB Transmit serial data.
CLKFAIL 110 61 Register bit C_4 =0.
SChus Clock fail signal.
SD Oor 110 62 Register bit C_4 = 0. SChus Serial data stream 0.
L_CLKT l{e} Register bit C_4 = 1. PEB Local resource transmit clock.
SD 1or l{e} 63 Register bit C_4 = 0. SCbus Serial data stream 1.
L_FSYNCT 110 Register bit C_4 = 1. PEB Local resource transmit frame sync.
SD 2o0r l{e} 65 Register bit C_4 = 0. SCbus Serial data stream 2.
L_MSYNCT 110 Register bit C_4 = 1. PEB Local resource muli-frame sync.
SD 3or l{e} 66 Register bit C_4 = 0. SCbus Serial data stream 3.
L_Tsx* l{e} Register bit C_4 = 1. PEB Local resource transmit time slot enable.

4
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AN CESCHPTION (cortinued)
An Nerp Input/Qutput An Narber An Descr iption
SD 4or {e} 67 Register bit C_4 = 0. SCbus Serial data stream 4.
L_SERT {e} Register bit C_4 = 1. PEB Local resource transmit serial data.
SD 5 I/o 1 Register bit C_4=0.
SCbus Serial data stream 5.
SD 6or {e} 3 Register bit C_4 = 0. SCbus Serial data stream 6.
CLKR {e} Register bit C_4 = 1. PEB Receive clock.
SD 7or {e} 4 Register bit C_4 = 0. SCbus Serial data stream 7.
FSYNCR IO Register bit C_4 = 1. PEB Receive frame sync.
SD 8or {e} 5 Register bit C_4 = 0. SCbus Serial data stream 8.
MSYNCR {e} Register bit C_4 = 1. PEB Receive multi-frame sync.
SD 9or {e} 7 Register bit C_4 = 0. SCbus Serial data stream 9.
SERR IO Register bit C_4 = 1. PEB Recdive data stream.
SD_10 I/o 8 Register bit C_4=0.
SCbus Serial data stream 10.
SD_11 I/o 9 Register bit C_4=0.
SCbus Serial data stream 11.
SD_12 I/o 1 Register bit C_4=0.
SCbus Serial data stream 12.
SD_13 I/o 12 Register bit C_4=0.
SCbus Serial data stream 13.
SD_14 I/o 13 Register bit C_4=0.
SCbus Serial data stream 14.
SD_15 I/o 15 Register bit C_4=0.
SCbus Serial data stream 15.
MC I/o 16 Register bit C_4=0.
SCbus Message Bus signal.
SO CLK 0 41 Serial Output Clock.
Clock for local serial output data.
SI_CLK 0 40 Serial Input Clock.
Clock for local serial input data.
SO FS 0 48 Serial Output Frame Sync.
Frame sync for local serial output data.
SI_FS 0 47 Serial Input Frame Sync.
Frame sync for local serial input data.
SO_MS 0 46 Serial OQutput Multi-frame Sync.
Multi-frame sync for local serial output data.
SI_MS 0 44 Serial Input Multi-frame Sync.
Multi-frame sync for local serial input data.
RXD 0 53 Recsive Data. Message channel serial data output.
VDDO1 - Power 2,10,25,45,60 | I/Opad Vpp (45 V).
VDDO5
VDDH - Power 19, 34, 51 Core Vpp (+5 V).
VDDI3
VSSOf1 - Power 6,14, 28,42, 56, | I/Opad VSS (GND).
VSSO7 64, 68
VSSH - Power 21, 36, 49 Core VSS (GND).
VSSI3




Cata Sheet

wisiD

Technology 22000 Lhiver sa Timeslat Inter change
Advanced Information
RASTEHRCECHPTION Terminate (CS_3): Setting this bit to 1 B e
. terminates any command that requires

Meroprocessor Interface Registers synchronization with the SC2000’s in- BT AW | Frction
The.four 8-bit Mlcroprocessor Interface ternal state machine. This command is ; - =
Registers comprise the command and needed to complete a command when -
control port for the SC2000. the SC2000’s internal state machine has ! AW D_t
QommandSatus Register stopped running due to the failure of the 2 RW D2
Busy (CS_0): This bit is automatically system clocks. The command currently 3 RW D_3
set to 1 when a command that requires being executed is completed asynchro- 4 AW D4
synchronization with the SC2000’s in- nously and the BUSY bit is cleared to 0. =
ternal state machine has been initiated. To restore normal operation the TER- > RW D
The bit is cleared to O when the com- MINATE bit must be explicitly cleared 6 RW D_6
mand has been completed. The follow- to 0. This bit can be read back for verifi- 7 RW D7
ing commands require synchronization: cation purposes. Note: Bit 01 the LSB of the byte.
< Destination Routing Memory Write
< Source Routing Memory Write e e

H e Dita Register
« Parallel Access Destination Write BT AW Gomrrend Satus ki -
+ Parallel Access Source Read 0 R CS_0: Busy (§) il AW | Rrction
Read (CS_1): Setting this bit to 1 ini- 1 W CS_1:Read (C) 0 AW D8
tiates a read of the register pointed to 2 W CS_2: Write (C) 1 RW D9
by the contents of the Internal Address 3 RW CS._3: Terminates (C) 2 RW D_10
Register. Once the BUSY bit is read as -
cleared to O the contents of the selected 4 G5 4 Reserved 3 dad D11
register will be available in the Low Byte 5 CS_5: Reserved 4 AW D_12
and High Byte Data Registers. Once the 6 CS_6: Reserved 5 RW D_13
RE{XD operation is cqnplete the READ 7 RW CS._7: Resét (C) 6 RW D 14
bit is cleared automatically. Note: (1) BitOis theLSB of the byte, 7 RW |D.15
Write (CS_2): Setting this bit to 1 ini- (2) Initiating multiple commands in Note: Bit 0is the LSB of the byte.
tiates a write to the register pointed to single access is not recommended.
by the contents of the Internal Address
Register. Once the busy bit has been
cleared to O the contents of the Low Byte CPUlnter face Regster Mep
and High Byte Data Registers have been A 1 A0 )
transferred into the selected register. — — Pegster Name
Once the WRITE operation is com- 0 0 Command/Status
plet§d the WRITE bit is cleared auto- 0 1 Internal Address
matically. 1 0 Low Byte Data

1 1 High Byte Data
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Reset (CS_7): Setting this bit to 1 forces
the SC2000 into its reset state, and
initializes all internal registers. This
command reproduces the function

of the RESET pin. Setting this bit to O
returns the SC2000 to normal operation.
This bit can be read back for verification
purposes.

Inter nel Registers
The internal registers are accessed by
reads and writes to the Data Registers
using the address held in the Internal
Address Register.

i Gorfigur ation Register s
Inter nel Register Mermory Mep
Configuration Register 1(00H)
\&Jues for Function RW
A7.A0H Gorttigur ation Register 1
00 Configuration 1 RW BT Rinction
_ : 0 C_0: Global Output Enable
03 Configuration 4 1| C_1: Expansion Bus Timing
04 Version/Revision RW Driver Enable
05 Reserved RW 2 C_2: Framing Mode 0
3 C_3:Framing Mode 1
: : 4 C_4: Expansion Bus
F Reserved Interface Select
80 Destn Fouting RW 5 C_5: SCbus Loopback Mode
_ : 6 C_6: PEB module Type 0
oF Destn Routing 7 C_7:PEB Module Type 1
A0 Source Routing RW Note: Bit 0 is the LSB of the Low Byte
. Data Register.
BF Source Routing Gl.Obff.ll Output Enable (C 0): Clearln.g
this bit to O forces all outputs to the high
co Destn Parallel RW impedance state, with the exception of
_ _ the microprocessor interface data bus.
DF Destn Parallel Setting this bit to 1 enables all outputs.
B0 Source Paallel AW This bit is cleared on RESET.
Expansion Bus Timing Driver
- S Paalld Enable (C_1): When SCbus Mode is
ourceraate selected (C_4 = 0), clearing this bit to

0 disables the expansion bus timing
drivers.

‘When PEB Resource Mode is selected
(C_6,C_4 = 01), this bit has no effect.

When PEB Network Mode is selected
(C_6,C_4 = 11), clearing this bit to 0
disables the expansion bus drivers
CLKR, L, CIKT, FSYNCR, L. FSYNCT,
MSYNCR, and L. MSYNCT. Setting this
bit to 1 enables these timing drivers.

This bit is cleared on RESET.

Advanced Information

Framing Mode (C_3, C_2): Thistwo-bit
field selects the number of bits per frame
(B/B), time slots per frame (TS/F) and
frames per multi-frame (F/MF) on both
the local and expansion bus.

When SCbus Mode is selected

(C_4 = 0), there is no multi-frame sync
signal available on the expansion bus.
The (00) combination of (C_3,C_2)
isinvalid. In this case the internal
multi-frame sync will be free running,
and synchronous to FSYNC.

When PEB Mode is selected (C_4 = 1)
the only valid combinations of (C_3,
C_2) are (00) and (01).

These bits are cleared on RESET.

Bxparsion Bis

c3C2 BF TSF FMF
00 193 24 12
01 256 2 16
10 512 64 16
1 1024 128 16

locd Bs

c3C2 BF TSF FMF
00 193 24 12
01 256 2 16
10 256 2 16
1 256 2 16

Expansion Bus Interface Select (C 4):
This bit selects the expansion bus inter-
face operating mode. Clearing this bit to
0 selects SCbus Mode. Setting this bit to
1 selects PEB Mode.

This bit is cleared on RESET.
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SCbus Loopback Mode Select (C_5):
When SCbus Mode is selected (C_4 =
0), this bit controls the SCbus loopback.
Clearing this bit to O disables Loopback
Mode. Setting this bit to 1 enables Loop-
back Mode.

When PEB Mode is selected (C_4 = 1)
this bit has no effect.

When loopback is enabled the expan-
sion bus timing and data bus drivers are
forced to high impedance, and the data
outputs are looped back internally to the
corresponding inputs. Thismode isused
to test the SC2000 without disrupting
the operation of the SCbus.

A clock must be supplied at CLK_IN
for operation in Loopback Mode.

This bit is cleared on RESET.

PEB Module Type (C_7, C_6): When
PEB Mode is selected (C_4 = 1) this
two-bit field selects the PEB module

type.
When SCbus Mode is selected (C_4 = 0)
these bits have no effect.

These bits are cleared on RESET.

CLK IN Divider (C 10,C 9,C 8):
This field selects the CLK _IN division
ratio used in the generation of the sys-
tem source clock.

When “CLK_IN divide by 1" and SCbus
Mode are selected and the expansion
bus timing drivers are enabled (C_10,
C_9,C_8,C_4,C_1=00001), then
SCLKx2*is held high and the FSYNC*
period is equal to 1 SCLK period.

These bits are cleared on RESET.

Advanced Information

PEB Network Module Timing Select
(C 15, C 14): When PEB Network
Module Mode is selected (C_6,C_4,
C_1=111), this two bit field selects the
module timing mode.

Otherwise these bits have no effect.

These bits are cleared on RESET.

QK INDvicer
C10,C9 C 8 | AK INDvided By

000 1

001 2

010 4

011 8

100 16

101 Reserved

110 Reserved

11 Reserved

PEBNodue Type

C7.G6 | QeratingMoe

00 Resource module without switching

01 Network module without switching

10 Resource module with switching

11 Network module with switching

Configuration Register 2 (01H)

Gorfigur ation Register 2

Bt Function

C_8: CLK_IN Divider 0
C_9: CLK_IN Divider 1
C_10: CLK_IN Divider 2

C_11: SYNC_IN Format

C_12: SYNC_IN Select 0
C_13: SYNC_IN Select 1

DO R |WIN—=O

C_14: PEB Network
Modul Timing Select 0

7 C_15: PEB Network

Modul Timing Select 1

Note: Bit 0 is the LSB of the Low Byte
Data Register.

SYNC IN Format (C_11): This bit
selects the SYNC _IN format to be either
PEB conventional or ST-BUS. If this bit
iscleared to O then SYNC IN is taken to
be in the PEB conventional format. If
this bit is set to 1, SYNC_1IN is taken to
be in the ST-BUS format.

In ST-BUS format the CLK_IN signal is
inverted to produce the system clock
source.

This bit is cleared on RESET.

SYNC IN Select (C 13, C 12): This
two bit field selects the function of
the SYNC_IN input.

These bits are cleared on RESET.

PEBNstwor k Modile Timing Moce
C15,C14 | Timing Mode

00 Master

01 Master, MSYNCT —
L_MSYNCT

10 Slave, MSYNCT —
MSYNCR

1 Slave, SYNC_IN —
MSYNCR

Configuration Register 3 (02H)

Gorfigur ation Register 3

Bt Function

0 C_16: Expansion Bus Data
Sample Position

1 C_17: Local Bus Data
Sample Position

C_18: SCbus Qutput Driver
C_19: SO Output Driver
C_20: Local Bus Framing Format

o lWwW N

C_21: Message Channel
TXD Select

C_22: SERTMux 0
7 C_23: SERT Mux 1

Note: Bit 0 is the LSB of the Low Byte
Data Register.

(o]

SYNC INSelect
C13,C12 | SNC INRuction
00 Ignored
01 Frame sync
10 Ignored
11 Multi-frame sync
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Expansion Bus Data Sample SO Output Driver (C_19): This bit When PEB Mode is selected (C_4 = 1),

Position (C_16): When SCbus Mode is
selected (C_4 = 0) this bit determines
the location of the sampled point in the
bit cell. When this bit is cleared to O,
sampling occurs at 50% of the bit width.
When this bit is set to 1, sampling occurs
at 75% of the bit width.

When PEB Mode is selected (C_4 = 1)
this bit has no effect, and data is always
sampled at the 50% point.

SCLKx2* must be present in order to
sample at the 75% point.

This bit is cleared on RESET.

Local Bus Data Sample Position
(C_17): When SCbus Mode is selected
(C_4 = 0) this bit determines the loca-
tion of the sample point in the bit cell.
When this bit is cleared to O sampling
occurs at 50% of the bit width. When
this bit is set to 1, sampling occurs at
75% of the bit width.

When PEB Mode is selected (C_4 = 1)
this bit has no effect, and data is always
sampled at the 50% point.

SCLKx2* must be present in order to
sample at the 75% point.

This bit is cleared on RESET.

SCbus Output Driver (C_18): When
SCbus Mode is selected (C_4 = 0), this
bit determines the SCbus output driver
type. When this bit is cleared to O, the
output drivers are configured as tri-state
type. When this bit is set to 1 the output
drivers are configured as open collector

type.
When PEB Mode is selected (C_4 = 1)

this bit has no effect. PEB outputs are
always driven open collector.

All SCbus outputs are affected by this bit
with the exception of CLKFAIL and MC,
which are always driven open collector.

This bit is cleared on RESET.

determines the SO output driver type.
When this bit is cleared to O the output
drivers are configured as tri-state. When
this bit is set to 1 the output drivers are
configured as open collector.

When PEB Mode without switching
is selected (C_7, C_4 = 01) then SO is
always enabled.

This bit is cleared on RESET.

Local Bus Framing Format (C 20):
When SCbus Mode is selected

(C_4 = 0) this bit determines the local
bus framing format. When this bit is
cleared to O the local bus operates with
PEB conventional framing format.
When this bit is set to 1 the local bus op-
erates with ST-BUS framing format.

When PEB Mode is selected (C_4 = 1)
this bit has no effect.

With ST-BUS framing format selected,
SI_CLK is replaced by C4*, SI_FS by
FO*, and SI_MS by M0O*. SO_CLK,
SO_FS and SO_MS are unaffected by
the status of this bit, and continue to
output PEB conventional framing.

this bit has no effect. MC is not used in
PEB mode.

When a transparent buffer is selected
(C_21=0),the HDLC controller should
output TXD on the rising edge of
SO_CLK. When a latched buffer is
selected (C_21 = 1) the HDLC control-
ler should output TXD on the falling
edge of SO_CLK.

This bit is cleared on RESET.

SERT Mux (C 23, C 22): When PEB
Network Mode is selected, this two bit
field selects the source of data for the lo-
cal bus SO serial stream.

When SCbus Mode (C_7, C_6,
C_4 = xx0) or PEB Resource Mode
(C_7,C_6,C_4=001) are selected,
these bits have no effect.

PEBata Souroe Sream
c23C22 CataSource
00 L SERT
01 (L_SERT* IL_TSX*)
+SERT* L_TSX*)

Configuration Register 4 (03H)

SFBLB Fr arring For met Replacerments
PEB Gonverttiond SFBB
SI_CLK c4
SI_FS Fo*
SI_MS MO*

SCLKx2* must be present, or SCLK
must be at least twice the local clock
(CLK_IN) frequency for ST-BUS fram-
ing format to be used.

This bit is cleared on RESET.

Message Channel TXD Select (C 21):
When SCbus Mode is selected

(C_4 = 0) this bit determines the
configuration of the TXD input. When
this bit is cleared to 0, the TXD input
is configured as a transparent buffer.
When this bit is set to 1 the TXD input
is configured as a latched buffer.

GorfigLr ation Register 4

Bt Function

0 C_24: CLKFAIL latch

1 C_25: CFSYNC latch
C_26: CLKFAIL latch Clear*
C_27: FSYNC latch Clear™
C_28: CLKFAIL polarity
C_29: INT Mask*

C_30: INT polarity

C_31: INT ouput driver

Note: Bit 0 is the LSB of the Low Byte
Data Register.

~N| oo~ | W]

CLKFAILLatch (C_24): When SCbus
Mode is selected (C_4 = 0) this bit indi-
cates the status of the CLKFAIL latch.

0 - CLKFAIL clear

1 - CLKFAIL set

When PEB Mode is selected (C_4 = 1),
this bit is always clear.
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FSYNC Latch (C 25): When SCbus
Mode (C_4 = 0) or PEB Mode with
switching (C_7,C_4 = 11) are selected,
these bits indicate the status of the
FSYNC latch.

0 - FSYNC clear
1 - FSYNC set

When a PEB Mode without switching
is selected (C_7, C_4 = 01) this bit is
always clear.

CLKFAIL Latch Clear* (C_26): This bit
resets the CLKFAIL latch. Clearing this
bit to O clears the CLKFAIL latch and
disables CLKFAIL interrupts. Setting
this bit to 1 enables CLKFAIL interrupts.

This bit is cleared on RESET.

FSYNC Latch Clear* (C 27): This bit
resets the FSYNC latch. Clearing this bit
to O clears the FSYNC latch and disables
FSYNC interrupts. Setting this bit to 1
enables FSYNC interrupts.

This bit is cleared on RESET.

CLKFAIL Polarity (C_28): This bit
controls the level of the CLKFAIL signal
which will set the CLKFAIL latch. When
this bit is cleared to 0, the CLKFAIL
latch is set when the CLKFAIL signal is
“lo” (0). When this bit is set to 1 the
CLKFAIL latch is set when the CLKFAIL
signal is “hi” (1).

The “CLKFAIL = 0” interrupt mode is
used by the new clock master to deter-
mine that clock fall back has been exe-
cuted effectively. The “CLKFAIL = 17

interrupt mode is used by the standby
clock board to detect clock failure.

This bit should only be changed when
the CLKFAIL interrupt is disabled
(C_26=0).

This bit is cleared on RESET.

INT Mask* (C_29): This bit controls the
interrupts generated by CLKFAIL and
FSYNC (INT = CLKFAIL + FSYNC).
When this bit is cleared to O all inter-
rupts are masked. When this bit is set

to 1, interrupts are enabled.

The status of this bit does not affect the
CLKFAIL Latch or FSYNC Latch bits
(C_24 and C_25), and these bits can still
be used to determine the status of the
two latches.

This bit is cleared on RESET.

INT Output Polarity (C_30): This bit
controls the active level of the INT inter-
rupt output. When this bit is cleared

to 0, then the INT output is active low.
When this bit is set to 1 then the INT
output is active high.

This bit is cleared on RESET.

INT Output Driver (C_31): This bit
controls the configuration of the INT
output driver. When this bit is cleared to
0, the INT output driver is configured as
open collector. When this bit is set to 1
the INT output driver is configured as
totem-pole.

Version/Revision Register (04H): The
Version/Revision Register is an 8-bit
read-only register used to identify the
version and revision status of a particu-
lar batch of SC2000s. It is recommended
that a test of this field be included in all
firmware interface code to ensure com-
patibility.

\er sion/Revision Register 1

8T Function

0 Rev 0

1 Rev 1

Rev 2

Rev3

Ver0

Ver 1

Ver2

~N|o|lo | s lW N

Ver3

Note: Bit 0 is the LSB of the Low Byte
Data Register.

The initial release of the SC2000 will be
Version/Revision = 00H.

Advanced Information

Destination Routing Memory

(80H - 9FH): The Destination Routing
Memory maps time slots from the local
SI bus onto the expansion bus. Each
location in the Destination Routing
Memory corresponds to a time slot

on the local SI bus. The contents of
each location specify a time slot on

the expansion bus.

Destination Routing Merrory Mep

IAR | Destiration Mep

80H Channel 0
81H Channel 1
82H Channel 2

9FH Channel 31

Note: 1AR =Internal Address register contents.
Channel N is equivalent to time slot N
on the local S bus.

The contents of all Destination Routing
Memory Locations are cleared on RE-
SET.

When writing data into the Destination
Routing Memory the Low Byte Data
Register contains a 7-bit binary field
holding a time slot number, and the
High Data Byte Register contains a 4-bit
binary field holding a Port (stream)
number. Together these two fields
uniquely identify a time slot on the
expansion bus which will be the destin-
ation for data from the local SI bus.

10
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Time Slot Select (DR 6.. DR 0): This

. . - Destingtion Port Sdlect (PEBNode)
7-bit field specifies a time slot number { )
between 0 and 127. DR_6 is the MSB of [R11.[R 8 | PEBDsstination
this field. OH L_SERT/L_TSX"
Destination Routing Memory LSB 1H SERR
B | Fuction 2H R_SERT/R_TSX'
0 DR_0: Time slot Select 0 S SERT
1 DR_1: Time slot Select 1 4H Reserved
2 DR_2: Time slot Select 2
3 DR_3: Timeslot Select 3 . .
4 DR_4: Time slot Select 4 FH Reserved
5 DR_5: Time slot Select 5
6 DR 6: Time slot Select 6 Parallel Access Enable (DR _14): When
this bit is cleared to 0, the SC2000 uses
7 DR _7: Reserved >
— the local SI bus as the source of data
Note: [B)';O Is “?etLSB of the Low Byte for the expansion bus. When this bit is
aRegister set to 1 the SC2000 uses the contents of

Port Select (DR 11..DR 8): When
SCbus mode is selected (C_4 = 0) this
4-bit field specifies an SCbus data
stream number between O and 15.
DR_11 is the MSB of this field.

When a PEB Mode with switching is
selected (C_6,C_4 = 11) this 4- bit field
specifies a PEB data stream. See table for
details.

Destirgtion Routing Mermory MSB

us]
-~

Runction

DR_8: Port Select 0
DR_9: Port Select 1
DR_10: Port Select 2
DR_11: Port Select 3

DR_12: Reserved

DR_13: Reserved

DR_14: Parallel Access Enable

~N|ojlo|lsE |l = O

DR_15: Switch Qutput Enable

Note: Bit 0 is the LSB of the High Byte
Data Register.

the corresponding Destination Parallel
Access Register as the source of expan-
sion bus data.

Switch Output Enable (DR 15): When
this bit is cleared to 0, the SC2000 ex-
pansion bus drivers are forced to the
high impedance state during the speci-
fied time slot period. When this bit is set
to 1 the SC2000 expansion bus drivers
drive the bus during the specified time
slot period.

Source Routing Memory (AOH - BFH):

The Source Routing Memory maps time
slots from the expansion bus onto time
slots on the local SO bus. Each location
in the Source Routing Memory
corresponds to a time slot on the

local SO bus.

Source Routing Menmory

IAR Sour ce Mepping

AOH Channel 0

AtH Channel 1

A2H Channel 2

BFH Channel 31

Note: 1AR =Internal Address register contents.
Channel N is equivalent to time slot N
on the local SO bus.

Advanced Information

The contents of all Source Routing
Memory Location are cleared on
RESET.

When writing data into the Source
Routing Memory the Low Byte Data
Register contains a 7-bit binary field
holding a time slot number, and the
High Data Byte Register contains a 4-bit
binary field holding a Port (stream)
number. Together these two fields
uniquely identify a time slot on the
expansion bus which will be used as a
source of data for a time slot on the local
SO bus.

Time slot Select (SR _6..SR 0): This
7-bit field specifies a time slot number
between 0 and 127. SR_6 is the MSB of
this field.

Sour ce Routing Memmory 1SB

us]
-~

Runction

SR _0: Time Slot Select 0
SR _1: Time Slot Select 1
SR _2: Time Slot Select 2
SR _3: Time Slot Select 3
SR_4: Time Slot Select 4
SR _5: Time Slot Select 5
SR _6: Time Slot Select 6

SR 7: Reserved

Note: Bit 0 is the LSB of the Low Byte
Data Register.

Port Select (SR 11..SR 8): When
SCbus Mode is selected (C_4 = 0),
this 4-bit field specifies an SCbus data
stream number between O and 15.
SR_11 is the MSB of this field.

When a PEB Mode with switching is
selected (C_6, C_4 = 11) this 4-bit field
specifies a PEB data stream as follows:

~N | OO0 s WD = O

11
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SR_11 is the MSB of this field.

Switch Output Enable (SR _15): When
this bit is cleared to O the local SO bus

S o Futig ey Wi drivers are forced to the high impedance
Bt Function state during the specified time slot pe-
riod. When this bit is set to 1 the local
0 SR 8: Port Salect 0 SO bus drivers drive the bus during the
1 SR 9: Port Select 1 . . .
2 SR_10: Port Select 2 specified time slot period.
3 SR_11: Port Select 3 Destination Parallel Access Registers
4 SR_12: Reserved (COH .. DFH): If Parallel Access and
5 SR 13: Reserved Switch Output are enabled, the d.evice
. SR 12 Local Cormect Encb CPU can write data to the expansion bus
1 14: Local Connect Enable via these SC2000 registers. The write
7 SR_15: Switch Qutput Enable mapping is controlled by the Destina-
Note: Bit 0 iis the LSB of the High Byte tion Routing Memory. The contents of
Data Register. the selected Parallel Access Register will
replace the contents of the local SI bus
time slot that would otherwise have
FEBMode Sour ce Dita Sream been transferred to the expansion bus.
R 11.R8 | Sowce PBSream Destination Pardld Access Rags
oH SERT Mux IR | S Destination
1 SERR COH Channel 0
2H R_SERT CiH Channel 1
3H SET C2H | Channel 2
4H Reserved
FH Reserved DFH Channel 31

Local Connect Enable (SR _14): This bit
controls the internal connection time
slots on the local bus. When this bit is
cleared to 0 Local Connect is disabled.
‘When this bit is set to 1 Local Connect is
enabled and a time slot on the local SI
bus will be connected internally to a
time slot on the local SO bus.

When Local Connect is enabled the
Source Routing Memory Time slot
Select bits (SR_0 .. SR_6) select the
destination time slot on the local SO
bus. The contents of the Port Select
field (SR_8 .. SR _11) are ignored.

Note: IAR = Internal Address Register con-
tents. Channel N is equivalent to time
slot N on the local Sl bus.

Advanced Information

Source Parallel Access Registers

(EOH .. FFH): The Source Parallel
Access Registers are continually loaded
with the data being written to the corre-
sponding local SO bus time slot, irre-
spective of the status of the Parallel
Access Enable or Switch Output Enable
bits. If Local Connect is enabled this
data will originate from the local SI bus.

Source Paralld Access Regs

AR SODestination

EOH Channel 0
EH Channel 1
EH Channel 2

FFH Channel 31

Note: IAR = Internal Address Register con-
tents. Channel N is equivalent to time
slot N on the local SO bus.

12
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Advanced Information
HECTRCAL GHARCTERSTICS
Aosolute Maxinmum Ratings
Symixl Parareter Test Godtions Mnirm Maximum Lhit
Tg Storage temperature -65 150 °C
) Input voltage -05 7 v
Pp Package power dissipation 1 W
Note: 1. Voltages are with respect to ground (Vgg) unless otherwise stated.
Recormmended DC Cper ating Gorditions
Symbal Par areter Test Gonditions Mnimm Meximum Lhit
Ta Ambient temperature 0 70 °C
Voo Supply voltage 4.75 5.25 v
Note: 1. Voltages are with respect to ground (Vg) unless otherwise stated.
DCHectricd Char acteristics
Syl Per ameter Test Gorditios Mnimum Maximm Lhit
Iop Supply (voltage) current 100 mA
A Input high voltage 20 Vppt0.5 v
Vi Input low voltage -05 1.0 v
VHyg Input hysteresis voltage 04 v
Iy Input leakage current V) =Vppor Vgg +10 VA
G Input capacitance 7 pF
Vot Qutput high voltage (1) loy=-24 mA 24 v
VoL Qutput low voltage (1) lop =24 mA 0.4 v
Vore Qutput high voltage (2) loq=-4 mA 24 v
Voo Qutput low voltage (2) lo. =4 mA 0.4 v
lo Qutput leakage current Vo=Vppor Vgg +10 VA
Co Qutput or I/O capacitance 7 pF
Notes: 1. Vou1, Vo1 apply to Expansion Bus Interface (SCbus/PEB) signals.
2. Voro, VoLo apply to all other signals.
3. Voltages are with respect to ground (Vgg) unless otherwise stated.
4. Input hysteresis voltage: indicates that when the input is interpreted as high (2.0 volts), it will be interpreted "high" until the input is dropped below 1.6
volts. Likewise, a low input will be interpreted as "low" until the input goes above 1.4 volts.

13
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Figure 1. Microprocessor Interface Timing — Intel Bus Mode
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Table 1. Microprocessor Interface Timing — Intel Bus Mode

Syrral Par aeter Mn Wp Max Lht
t1 CS" setup to WR" 1 30 ns
t2 CS" hold from WR" 20 ns
t3 RD* setup to CS* 10 ns
t4 RD* hold from CS* 10 ns
t5 WR" pulse width 30 ns
t6 WR" hold from CS* 10 ns
t7 A [1:0] setup to WR" 1 30 ns
t8 A [1:0] hold from WR" 1 20 ns
t9 D _[7:0] setup to WR" 1 30 ns
t10 D [7:0] hold from WR" 1 20 ns
t11 RD* hold from CS* 10 ns
t12 WR" setup to CS* 10 ns
t13 WR" hold from CS* 10 ns
t14 D _[7:0] valid delay from CS* 40 ns
t15 D _[7:0] valid delay from RD* 40 ns
t16 D [7:0] valid delay from A [1:0] 40 ns
t17 D _[7:0] float delay from CS* 25 ns
t18 D _[7:0] float delay from RD* 25 ns
Note: 1. Timing measured with 100 pF load on D_[7:0].

14



Ceta Sheet
2000 Lhiver sa Tineslat Inter change

wisiD

Technology

Advanced Information

Figure 2. Microprocessor Interface Timing — Motorola Bus Mode
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Table 2. Microprocessor Interface Timing — Motorola Bus Mode

Syrral Par aeter Mn Wp Max Lht
t1 CS" setup to STRB* 1 30 ns
t2 CS" hold from STRB" 1 20 ns
t3 STRB" pulse width 30 ns
t4 STRB" hold from CS* 10 ns
t5 R'W* setup to STRB* 10 ns
t6 R'W* hold from STRB" 10 ns
t7 A [1:0] setup to STRB* 1 30 ns
t8 A [1:0] hold from STRB* 1 20 ns
t9 D [7:0] setup to STRB* 1 30 ns
t10 D_[7:0] hold from STRB* 1 20 ns
t11 STRB" hold from CS* 10 ns
t12 R'W* setup to STRB* 10 ns
t13 R'W* hold from STRB" 10 ns
t14 D _[7:0] valid delay from CS* 40 ns
t15 D [7:0] valid delay from STRB" 40 ns
t16 D [7:0] valid delay from A [1:0] 40 ns
t17 D _[7:0] float delay from CS* 25 ns
t18 D _[7:0] float delay from STRB* 25 ns
Note: 1. Timing measured with 100 pF load on D_[7:0].

15



Ceta Sheet
2000 Lhiver sa Tineslat Inter change

Advanced Information

wisiD

Technology

Figure 3. Local Bus Interface Timing — SCbus Mode (2.048 Mbps)
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Table 3. Local Bus Interface Timing — SCbus Mode (2.048 Mbps)

S Par ameter Mn B Mex Lht
t1 SCLKx2" low time 122 ns
t2 SCLKx2" high time 122 ns
t3 SCLKx2" period 244 ns
t4 SCLK low time 244 ns
t5 SCLK high time 244 ns
t6 SCLK period 488 ns
t7 FSYNC* setup to SCLK 1 0 ns
t8 FSYNC* hold from SCLK 1 15 ns
t9 S|_CLK | delay from SCLKx2" |, 40 ns
t10 S|_CLK 1 delay from SCLKx2* 1 40 ns
t11 SO_CLK 1 delay from SCLK 40 ns
t12 SO_CLK |, delay from SCLK |, 40 ns
t13 SI_FS, SI_MS |, delay from SCLKx2" 1 45 ns
t14 SI_FS, SI_MS * delay from SCLKx2* 1 45 ns
t15 SO _FS, SO_MS * delay from SCLK 45 ns
t16 SO _FS, SO_MS |, delay from SCLK 45 ns
t17 SOfloat to valid delay from SCLK 1 40 ns
t18 SO valid to valid delay from SCLK 1 40 ns
t19 SO valid to float delay from SCLK 1 25 ns
t20 Sl setup to SCLK |, (50% sample position) 0 ns
t21 Sl hold from SCLK |, (50% sample position) 25 ns
t22 Sl setup to SCLKx2" 1 (75% sample position) 0 ns
t23 Sl hold from SCLKx2* 1 (75% sample position) | 25 ns
t24 SD_[15:0] float to valid delay from SCLK 1 35 ns
t25 SD_[15:0] valid to valid delay from SCLK 1 35 ns
t26 SD_[15:0] valid to float delay from SCLK 1 25 ns
t27 SD_[15:0] setup to SCLK | (50% sample) 0 ns
t28 SD_[15:0] hold from SCLK | (50% sample) 25 ns
t29 SD_[15:0] setup to SCLKx2" 1 (75% sample) 0 ns
t30 SD_[15:0] hold from SCLKx2" 1 (75% sample) | 25 ns
t31 TXD setup to SCLK 1 (registered MC) 0 ns
t32 TXD hold from SCLK 1 (registered MC) 25 ns
t33 MC delay from SCLK 1 (registered MC) 85 ns
t34 MC delay from TXD (passed through MC) 80 ns
t35 RXD delay from MC 35 ns
Notes: 1. Timing measured with 100 pF load on all Local Bus outputs, 200 pF load on all SCbus outputs.

2. MC timing measured with 200 pF, 470 Q pullup (4.7KQ/10). Open collector low to high transitions include 61 ns delay from hi-Zto 2.4V.

3. SI_CLK S|_FSand SI_MS shown in ST-BUS framing format. When in PEB conventional framing format S|_CLK, S|_FS and SI_MS have

identical timing to SO_CLK, SO_FS and SO_MS.
4. SO shown configured as tri-state driver.
5. SO_MS, SI_MS are free-running multi-frame synchronization signals that occur once every 16 frames.
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Figure 4. Local Bus Interface Timing — SCbus Mode (4.096 Mbps)
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Table 4. Local Bus Interface Timing — SCbus Mode (4.096 Mbps)

S Par ameter Mn B Mex Lht
t1 SCLKx2" low time 61 ns
t2 SCLKx2" high time 61 ns
t3 SCLKx2" period 122 ns
t4 SCLK low time 122 ns
t5 SCLK high time 122 ns
t6 SCLK period 244 ns
t7 FSYNC* setup to SCLK 1 0 ns
t8 FSYNC* hold from SCLK 1 15 ns
t9 S|_CLK | delay from SCLK 40 ns
t10 S|_CLK 1 delay from SCLK |, 40 ns
t11 SO_CLK 1 delay from SCLK 40 ns
t12 SO_CLK |, delay from SCLK 1 40 ns
t13 SI_FS, SI_MS | delay from SCLK |, 45 ns
t14 SI_FS, SI_MS 1 delay from SCLK |, 45 ns
t15 SO_FS, SO_MS 1 delay from SCLK 1 45 ns
t16 SO_FS, SO_MS | delay from SCLK 45 ns
t17 SO float to valid delay from SCLK 1 40 ns
t18 SO valid to valid delay from SCLK 1 40 ns
t19 SO valid fo float delay from SCLK 1 25 ns
t20 Sl setup to SCLK 1 (50% sample position) 0 ns
t21 Sl hold from SCLK 1 (50% sample position) 25 ns
t22 Sl setup to SCLK |, (75% sample position) 0 ns
t23 Sl hold from SCLK |, (75% sample position) 25 ns
t24 SD_[15:0] float to valid delay from SCLK 1 35 ns
t25 SD_[15:0] valid to valid delay from SCLK 1 35 ns
t26 SD_[15:0] valid to float delay from SCLK 1 25 ns
t27 SD_[15:0] setup to SCLK | (50% sample) 0 ns
t28 SD_[15:0] hold from SCLK | (50% sample) 25 ns
t29 SD_[15:0] setup to SCLKx2" 1 (75% sample) 0 ns
t30 SD_[15:0] hold from SCLKx2" 1 (75% sample) | 25 ns
t31 TXD setup to SCLK 1 (registered MC) 0 ns
t32 TXD hold from SCLK 1 (registered MC) 25 ns
t33 MC delay from SCLK 1 (registered MC) 85 ns
t34 MC delay from TXD (passed through MC) 80 ns
t35 RXD delay from MC 35 ns
Notes: 1. Timing measured with 100 pF load on all Local Bus outputs, 200 pF load on all SCbus outputs.

2. MC timing measured with 200 pF, 470 Q pullup (4.7K€2/10). Open collector low to high transitions include 61 ns delay from hi-Z to 2.4V.

3. SI_CLK S|_FSand SI_MS shown in ST-BUS framing format. When in PEB conventional framing format S|_CLK, S|_FS and SI_MS have

identical timing to SO_CLK, SO_FS and SO_MS.
4. SO shown configured as tri-state driver.
5. SO_MS, SI_MS are free-running multi-frame synchronization signals that occur once every 16 frames.
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Figure 5. Local Bus Interface Timing — SCbus Mode (8.192 Mbps)
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Table 5. Local Bus Interface Timing — SCbus Mode (8.192 Mbps)

S Par ameter Mn B Mex Lht
t1 SCLKx2" low time 30.5 ns
t2 SCLKx2" high time 30.5 ns
t3 SCLKx2" period 61 ns
t4 SCLK low time 61 ns
t5 SCLK high time 61 ns
t6 SCLK period 122 ns
t7 FSYNC* setup to SCLK 1 0 ns
t8 FSYNC* hold from SCLK 1 15 ns
t9 S|_CLK | delay from SCLK 1 40 ns
t10 S|_CLK 1 delay from SCLK 1 40 ns
t11 SO_CLK 1 delay from SCLK 40 ns
t12 SO_CLK |, delay from SCLK 1 40 ns
t13 SI_FS, SI_MS | delay from SCLK 1 45 ns
t14 SI_FS, SI_MS 1 delay from SCLK 1 45 ns
t15 SO_FS, SO_MS 1 delay from SCLK 1 45 ns
t16 SO_FS, SO_MS | delay from SCLK 1 45 ns
t17 SO float to valid delay from SCLK 1 40 ns
t18 SO valid to valid delay from SCLK 1 40 ns
t19 SO valid fo float delay from SCLK 1 25 ns
t20 Sl setup to SCLK 1 (50% sample position) 0 ns
t21 Sl hold from SCLK 1 (50% sample position) 25 ns
t22 Sl setup to SCLK 1 (75% sample position) 0 ns
t23 Sl hold from SCLK 1 (75% sample position) 25 ns
t24 SD_[15:0] float to valid delay from SCLK 1 35 ns
t25 SD_[15:0] valid to valid delay from SCLK 1 35 ns
t26 SD_[15:0] valid to float delay from SCLK 1 25 ns
t27 SD_[15:0] setup to SCLK | (50% sample) 0 ns
t28 SD_[15:0] hold from SCLK |, (50% sample) 25 ns
t29 SD_[15:0] setup to SCLKx2" 1 (75% sample) 0 ns
t30 SD_[15:0] hold from SCLKx2" 1 (75% sample) | 25 ns
t31 TXD setup to SCLK 1 (registered MC) 0 ns
t32 TXD hold from SCLK 1 (registered MC) 25 ns
t33 MC delay from SCLK 1 (registered MC) 85 ns
t34 MC delay from TXD (passed through MC) 80 ns
t35 RXD delay from MC 35 ns
Notes: 1. Timing measured with 100 pF load on all Local Bus outputs, 200 pF load on all SCbus outputs.

2. MC timing measured with 200 pF, 470 Q pullup (4.7K€2/10). Open collector low to high transitions include 61 ns delay from hi-Z to 2.4V.

3. SI_CLK S|_FSand SI_MS shown in ST-BUS framing format. When in PEB conventional framing format S|_CLK, S|_FS and SI_MS have

identical timing to SO_CLK, SO_FS and SO_MS.
4. SO shown configured as tri-state driver.
5. SO_MS, SI_MS are free-running multi-frame synchronization signals that occur once every 16 frames.
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Figure 6. Local Bus Interface Timing — PEB Resource Module Without Switching
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Table 6. Local Bus Interface Timing — PEB Resource Module Without Switching

S Parandter Mn e Mex Lht
tla CLKR, L_CLKT high time (1.544 Mbps) 323 ns
t1b CLKR, L_CLKT high time (2.048 Mbps) 244 ns
t2a CLKR, L_CLKT low time (1.544 Mbps) 323 ns
t2b CLKR, L_CLKT low time (2.048 Mbps) 244 ns
t3a CLKR, L_CLKT period (1.544 Mbps) 647 ns
t3b CLKR, L_CLKT period (2.048 Mbps) 488 ns
t4 SO _CLK 1 delay from CLKR 1 35 ns
t5 SO _CLK |, delay from CLKR | 35 ns
t6 SO _FS 1 delay from FSYNCR 1 35 ns
t7 SO _FS | delay from FSYNCR |, 35 ns
t8 SO_MS 1 delay from MSYNCR 1 35 ns
t9 SO_MS | delay from MSYNCR | 35 ns
t10 SO delay from SERR 35 ns
t11 SI_CLK 1 delay from L_CLKT 1 35 ns
t12 SI_CLK | delay from L_CLKT |, 35 ns
t13 L_FSYNCT setup to L_CLKT |, 5 ns
t14 L_FSYNCT hold from L_CLKT |, 15 ns
t15 SI_FS * delay from L_FSYNCT 1 35 ns
t16 SI_FS | delay from L_FSYNCT | 35 ns
t17 SI_MS 1 delay from L_MSYNCT ¢ 35 ns
t18 SI_MS | delay from L_MSYNCT | 35 ns
t19 L_SERT enable delay from L_CLKT 70 ns
t20 L_SERT delay from SI 60 ns
t21 L_SERT disable delay from L_CLKT 1 70 ns
t22 L_TSX* | delay from L_CLKT ¢ 35 ns
t23 L_TSX* 1 delay from L_CLKT ¢ 70 ns
Notes: 1. Timing measured with 100 pF load on all Local Bus outputs, 200 pF 220/330 € termination on all PEB outputs. Open collector low to high transitions
include 43 ns delay from hi-Zto 2.4V.
2. L_TSX* occurs on time slot boundaries.
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Figure 7. Local Bus Interface Timing — PEB Network Module Without Switching
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Table 7. Local Bus Interface Timing — PEB Network Module Without Swithing

S Parandter Mn e Mex Lht
tla L_CLKT, CLKR high time (1.544 Mbps) 323 ns
t1b L_CLKT, CLKR high time (2.048 Mbps) 244 ns
t2a L_CLKT, CLKR low time (1.544 Mbps) 323 ns
t2b L_CLKT, CLKR low time (2.048 Mbps) 244 ns
t3a L_CLKT, CLKR period (1.544 Mbps) 647 ns
t3b L_CLKT, CLKR period (2.048 Mbps) 488 ns
t4 SO _CLK 1 delay from L_CLKT 1 35 ns
t5 SO _CLK |, delay from L_CLKT |, 35 ns
t6 SO _FS 1 delay from L_FSYNCT ¢ 35 ns
t7 SO _FS | delay from L_FSYNCT | 35 ns
t8 SO_MS 1t delay from L_MSYNCT ¢ 35 ns
t9 SO_MS | delay fromL_MSYNCT | 35 ns
t10 SO delay from SERT, L_SERT 35 ns
t11 SOdelay from L_TSX" 35 ns
t12 SI_CLK 1 delay from LCLKR 1 35 ns
t13 SI_CLK | delay fromL_CLKR |, 35 ns
t14 FSYNCR setup to CLKR |, 5 ns
t15 FSYNCR hold from CLKR |, 15 ns
t16 SI_FS 1 delay from FSYNCR 1 35 ns
t17 SI_FS | delay from FSYNCR |, 35 ns
t18 SI_MS 1 delay from MSYNCR 35 ns
t19 SI_MS | delay from MSYNCR |, 35 ns
t20 SERR enable delay from CLKR 1 70 ns
t21 SERR delay from S| 60 ns
t22 SERR disable delay from CLKR 1 70 ns
Note: 1. Timing measured with 100 pF load on all Local Bus outputs, 200 pF 220/330 € termination on all PEB outputs. Open collector low to high transitions
include 43 ns delay from hi-Zto 2.4V.
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Figure 8. Local Bus Interface Timing — PEB Resource Module With Switching
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Table 8. Local Bus Interface Timing — PEB Resource Module With Switching

S Parandter Mn e Mex Lht
tla CLKR high time (1.544 Mbps) 323 ns
t1b CLKR high time (2.048 Mbps) 244 ns
t2a CLKR low time (1.544 Mbps) 323 ns
t2b CLKR low time (2.048 Mbps) 244 ns
t3a CLKR period (1.544 Mbps) 647 ns
t3b CLKR period (2.048 Mbps) 488 ns
t4 SO _CLK, SI_CLK 1 delay from CLKR 1 35 ns
t5 SO _CLK, SI_CLK | delay from CLKR |, 35 ns
t6 FSYNCR setup to CLKR |, 5 ns
t7 FSYNCR hold from CLKR |, 15 ns
t8 SO _FS, SI_FS 1 delay from FSYNCR 1 35 ns
t9 SO _FS, SI_FS | delay from FSYNCR |, 35 ns
t10 SO_MS 1 delay from MSYNCR 1 35 ns
t11 SO_MS | delay from MSYNCR| 35 ns
t12 SI_MS 1 delay from L_MSYNCT ¢ 35 ns
t13 SI_MS | delay from L_MSYNCT |, 35 ns
t14 SOfloat to valid delay from CLKR 1 40 ns
t15 SO valid to valid delay from CLKR 1 40 ns
t16 SO valid to float delay from CLKR 1 25 ns
t17 Sl setupto CLKR |, 0 ns
t18 Sl hold from CLKR |, 25 ns
t19 SER enable delay from CLKR 1 70 ns
t20 SERvalid delay from CLKR 1 70 ns
t21 SERdisable delay from CLKR 1 70 ns
t22 SERsetup to CLKR |, 0 ns
t23 SER hold from CLKR |, 25 ns
t24 TSX" | delay from CLKR 1 35 ns
t25 TSX" 1 delay from CLKR 1 70 ns
t26 TSX" setupto CLKR |, 0 ns
t27 TSX" hold from CLKR |, 25 ns
Notes: 1. Timing measured with 100 pF load on all Local Bus outputs, 200 pF 220/330 € termination on all PEB outputs. Open collector low to high transitions
include 43 ns delay from hi-Zto 2.4V.
2. SER=L_SERT, SERR, R SERT, SERT.
3. TSX* =L_TSX*, R _TSX".
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Figure 9. Local Bus Interface Timing — PEB Network Module With Switching
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Table 9. Local Bus Interface Timing — PEB Network Module With Switching

S Parandter Mn e Mex Lht
tla CLKR high time (1.544 Mbps) 323 ns
t1b CLKR high time (2.048 Mbps) 244 ns
t2a CLKR low time (1.544 Mbps) 323 ns
t2b CLKR low time (2.048 Mbps) 244 ns
t3a CLKR period (1.544 Mbps) 647 ns
t3b CLKR period (2.048 Mbps) 488 ns
t4 SO _CLK, SI_CLK 1 delay from CLKR 1 35 ns
t5 SO _CLK, SI_CLK | delay from CLKR |, 35 ns
t6 FSYNCR setup to CLKR |, 5 ns
t7 FSYNCR hold from CLKR |, 15 ns
t8 SO _FS, SI_FS 1 delay from FSYNCR 1 35 ns
t9 SO _FS, SI_FS | delay from FSYNCR |, 35 ns
t10 SO_MS 1t delay from L_MSYNCT ¢ 35 ns
t11 SO_MS | delay from L_MSYNCT |, 35 ns
t12 SI_MS 1 delay from MSYNCR 35 ns
t13 SI_MS | delay from MSYNCR | 35 ns
t14 SOfloat to valid delay from CLKR 1 40 ns
t15 SO valid to valid delay from CLKR 1 40 ns
t16 SO valid to float delay from CLKR 1 25 ns
t17 Sl setupto CLKR |, 0 ns
t18 Sl hold from CLKR |, 25 ns
t19 SER enable delay from CLKR 1 70 ns
t20 SERvalid delay from CLKR 1 70 ns
t21 SERdisable delay from CLKR 1 70 ns
t22 SERsetup to CLKR |, 0 ns
t23 SER hold from CLKR |, 25 ns
t24 TSX" | delay from CLKR 1 35 ns
t25 TSX" 1 delay from CLKR 1 70 ns
t26 TSX" setupto CLKR |, 0 ns
t27 TSX" hold from CLKR |, 25 ns
Notes: 1. Timing measured with 100 pF load on all Local Bus outputs, 200 pF 220/330 Q termination on all PEB outputs. Open collector low to high transitions
include 43 ns delay from hi-Zto 2.4V.
2. SER=L_SERT, SERR, R SERT, SERT.
3. TSX* =L_TSX*, R _TSX".
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Figure 10. CLK_IN, SYNC_IN — SCbus Mode (CLK_IN Divider=4)
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Table 10. CLK_IN, SYNC_IN — SCbus Mode (CLK_IN Divider = 4)

Syrbd Per areter Mn Bp Max Lhit
t1 CLK_IN period 122 ns
t2 CLK_IN high time 61 ns
t3 CLK_IN low time 61 ns
t4 SYNC_IN low setup to CLK_IN |, (PEB conventional) 10 ns
t5 SYNC_IN low hold from CLK_IN |, (PEB conventional) 10 ns
t6 SYNC_IN high setup to CLK_IN |, (PEB conventional) 10 ns
t7 SYNC_IN high hold from CLK_IN |, (PEB conventional) | 10 ns
t8 SYNC_IN setup to CLK_IN |, (ST-BUS) 10 ns
t9 SYNC_IN hold from CLK_IN |, (ST-BUS) 10 ns
t10a SCLKx2" | delay from CLK_IN 1 (PEB conventional) 25 ns
t10b SCLKx2" | delay from CLK_IN | (ST-BUS) 25 ns
ti1a SCLKx2" 1 delay from CLK_IN 1 (PEB conventional) 25 ns
t11b SCLKx2" 1 delay from CLK_IN | (ST-BUS) 25 ns
t12a SCLK 1 delay from CLK_IN 1 (PEB conventional) 25 ns
t12b SCLK 1 delay from CLK_IN |, (ST-BUS) 25 ns
t13a SCLK | delay from CLK_IN 1 (PEB conventional) 25 ns
t13b SCLK | delay from CLK_IN | (ST-BUS) 25 ns
t14 FSYNC* | delay from SCLKx2* 1 30 ns
t15 FSYNC* 1 delay from SCLKx2* 1 30 ns
Note: 1. Timing measured with 200 pF load on all SCbus outputs.
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Figure 11. CLK_IN, SYNC_IN — SCbus Mode (CLK_IN Divider = 2)
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Table 11. CLK_IN, SYNC_IN — SCbus Mode (CLK_IN Divider = 2)
S Paamger Mn Mo Mex Lht
t1 CLK_IN period 244 ns
t2 CLK_IN high time 122 ns
t3 CLK_IN low time 122 ns
t4 SYNC_IN low setup to CLK_IN |, (PEB conventional) 10 ns
t5 SYNC_IN low hold from CLK_IN |, (PEB conventional) 10 ns
t6 SYNC_IN high setup to CLK_IN |, (PEB conventional) 10 ns
t7 SYNC_IN high hold from CLK_IN |, (PEB conventional) | 10 ns
t8 SYNC_IN setup to CLK_IN |, (ST-BUS) 10 ns
t9 SYNC_IN hold from CLK_IN |, (ST-BUS) 10 ns
t10a SCLKx2" | delay from CLK_IN 1 (PEB conventional) 25 ns
t10b SCLKx2" | delay from CLK_IN |, (ST-BUS) 25 ns
ti1a SCLKx2" 1 delay from CLK_IN |, (PEB conventional) 25 ns
t11b SCLKx2" 1 delay from CLK_IN 1 (ST-BUS) 25 ns
t12a SCLK 1 delay from CLK_IN 1 (PEB conventional) 25 ns
t12b SCLK 1 delay from CLK_IN |, (ST-BUS) 25 ns
t13a SCLK | delay from CLK_IN 1 (PEB conventional) 25 ns
t13b SCLK | delay from CLK_IN |, (ST-BUS) 25 ns
t14 FSYNC* | delay from SCLKx2" 1 30 ns
t15 FSYNC* 1 delay from SCLKx2" 1 30 ns
Note: 1. Timing measured with 200 pF load on all SCbus outputs.
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Figure 12. CLK_IN, SYNC_IN — SCbus Mode (CLK_IN Divider = 1)
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Table 12. CLK_IN, SYNC_IN — SCbus Mode (CLK_IN Divider = 1)
Syrbd Par ameter Mn o Max Lhit
t1 CLK_IN period 488 ns
t2 CLK_IN high time 244 ns
t3 CLK_IN low time 244 ns
t4 SYNC_IN low setup to CLK_IN |, (PEB conventional) 10 ns
t5 SYNC_IN low hold from CLK_IN |, (PEB conventional) 10 ns
t6 SYNC_IN high setup to CLK_IN | (PEB conventional) 10 ns
t7 SYNC_IN high hold from CLK_IN |, (PEB conventional) | 10 ns
t8 SYNC_IN setup to CLK_IN |, (ST-BUS) 10 ns
t9 SYNC_IN hold from CLK_IN |, (ST-BUS) 10 ns
t10a SCLK 1 delay from CLK_IN 1 (PEB conventional) 25 ns
t10b SCLK 1 delay from CLK_IN | (ST-BUS) 25 ns
ti1a SCLK | delay from CLK_IN | (PEB conventional) 25 ns
t11b SCLK | delay from CLK_IN 1 (ST-BUS) 25 ns
t12 FSYNC* | delay from SCLK | 30 ns
t13 FSYNC* 1 delay from SCLK |, 30 ns
Note: 1. Timing measured with 200 pF load on all SCbus outputs.
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Figure 13. CLK_IN, SYNC_IN — PEB Network Master Mode (CLK_IN Divider = 2)
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Table 13. CLK_IN, SYNC_IN — PEB Network Master Mode (CLK_IN Divider = 2)

S Paargter Mn B Mex Lhit
t1 CLK_IN period 244 ns
t2 CLK_IN high time 122 ns
t3 CLK_IN low time 122 ns
t4 SYNC_IN low setup to CLK_IN |, (PEB conventional) 10 ns
t5 SYNC_IN low hold from CLK_IN |, (PEB conventional) 10 ns
t6 SYNC_IN high setup to CLK_IN |, (PEB conventional) 10 ns
t7 SYNC_IN high hold from CLK_IN |, (PEB conventional) 10 ns
t8 SYNC_IN setup to CLK_IN |, (ST-BUS) 10 ns
t9 SYNC_IN hold from CLK_IN |, (ST-BUS) 10 ns
t10a CLKR, L_CLKT 1 delay from CLK_IN 1 (PEB conventional) 60 ns
t10b CLKR, L_CLKT 1 delay from CLK_IN | (ST-BUS) 60 ns
ti1a CLKR, L_CLKT | delay from CLK_IN 1 (PEB conventional) 30 ns
t11b CLKR, L_CLKT | delay from CLK_IN | (ST-BUS) 30 ns
t12 FSYNCR, L_FSYNCT 1 delay from CLKR 1 70 ns
t13 FSYNCR, L_FSYNCT | delay from CLKR 1 35 ns
t14 MSYNCR 1 delay from CLKR 70 ns
t15 MSYNCR | delay from CLKR 1 35 ns
t16 L_MSYNCT 1 delay from CLKR } 70 ns
t17 L_MSYNCT | delay from CLKR } 35 ns
t18 L_MSYNCT ? delay from MSYNCT ¢ 60 ns
t19 L_MSYNCT | delay from MSYNCT | 25 ns
Note: 1. Timing measured with 200 pF 220/330 Q termination on all PEB outputs. Open collector low to high fransitions include 43 ns delay from hi-Zto 2.4V.
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Figure 14. CLK_IN, SYNC_IN — PEB Network Master Mode (CLK_IN Divider = 1)
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Table 14. CLK_IN, SYNC_IN — PEB Network Master Mode (CLK_IN Divider = 1)

S Paargter Mn Mp Mex Lhit
t1 CLK_IN period 488 ns
t2 CLK_IN high time 244 ns
t3 CLK_IN low time 244 ns
t4 SYNC_IN low setup to CLK_IN |, (PEB conventional) 10 ns
t5 SYNC_IN low hold from CLK_IN |, (PEB conventional) 10 ns
t6 SYNC_IN high setup to CLK_IN | (PEB conventional) 10 ns
t7 SYNC_IN high hold from CLK_IN |, (PEB conventional) 10 ns
t8 SYNC_IN setup to CLK_IN|, (ST-BUS) 10 ns
t9 SYNC_IN hold from CLK_IN |, (ST-BUS) 10 ns
t10a CLKR, L_CLKT 1 delay from CLK_IN 1 (PEB conventional) 60 ns
t10b CLKR, L_CLKT 1 delay from CLK_IN |, (ST-BUS) 60 ns
ti1a CLKR, L_CLKT | delay from CLK_IN |, (PEB conventional) 30 ns
t11b CLKR, L_CLKT | delay from CLK_IN 1 (ST-BUS) 30 ns
t12 FSYNCR, L_FSYNCT 1 delay from CLKR 1 70 ns
t13 FSYNCR, L_FSYNCT |, delay from CLKR 1 35 ns
t14 MSYNCR 1 delay from CLKR 1 70 ns
t15 MSYNCR | delay from CLKR 1 35 ns
t16 L_MSYNCT 1 delay from CLKR 1 70 ns
t17 L_MSYNCT | delay from CLKR } 35 ns
t18 L_MSYNCT 1 delay from MSYNCT ¢ 60 ns
t19 L_MSYNCT | delay from MSYNCT | 25 ns
Note: 1. Timing measured with 200 pF 220/330 Q termination on all PEB outputs. Open collector low to high transitions include 43 ns delay from hi-Zto 2.4V.
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Figure 15. PEB Network Slave

CLKT - 'F 1T 'i‘ tz_+_t3_'|
b

.tj‘| EJ—I
t6 t8

SYNCIN \_/ T\

t10L| t1 ILI

CLKR,L_CLKT

FSYNCT

—
-

FSYNCR,L_FSYNCT / \
MSYNCT / \
t12phe14 t1 ;les
MSYNCR / \
e J.|
L_MSYNCT / \

Table 15: PEB Network Slave

Syrrbal Paargter Mn W Mex Lhit
t1 CLKT period 488 ns
t2 CLKT high time 244 ns
t3 CLKT low time 244 ns
t4 CLKR, L_CLKT 1 delay from CLKT 1 60 ns
t5 CLKR, L_CLKT | delay from CLKT |, 25 ns
t6 SYNC_IN low setup to CLKR |, 0 ns
t7 SYNC_IN low hold from CLKR |, 20 ns
t8 SYNC_IN high setup to CLKR |, 0 ns
t9 SYNC_IN high hold from CLKR |, 20 ns
t10 FSYNCR, L_FSYNCT 1 delay from FSYNCT 1 60 ns
t11 FSYNCR, L_FSYNCT | delay from FSYNCT |, 25 ns
t12 MSYNCR 1 delay from MSYNCT ¢ 60 ns
t13 MSYNCR | delay from MSYNCT | 25 ns
t14 MSYNCR 1 delay from CLKR 1 70 ns
t15 MSYNCR | delay from CLKR 1 35 ns
t16 L_MSYNCT 1 delay from MSYNCT ¢ 60 ns
t17 L_MSYNCT | delay from MSYNCT |, 25 ns
Note: 1. Timing measured with 200 pF 220/330 Q termination on all PEB outputs. Open collector low to high transitions include 43 ns delay from hi-Zto 2.4V.
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